Phosphatase and tensin analog gene overexpression engenders cellular death in human malignant mesothelioma cells via inhibition of AKT phosphorylation.
Abnormal phosphatase and tensin analog (PTEN) gene expression has been noted in neoplasms. The PTEN protein cleaves phosphate groups from cellular growth kinases, inhibiting tumor propagation. A downstream target of PTEN is AKT, a serine-threonine kinase that when activated inhibits apoptosis. We sought to determine whether PTEN overexpression in mesothelioma cells would engender hypophosphorylation of AKT and apoptosis. Human malignant mesothelioma cell lines REN and I-45 were transfected with adenoviral vectors AdPTEN and AdBgal (marker gene) at various multiplicities of infection (MOI). Cell viability was measured using a colorimetric assay, and apoptosis was assessed by morphology and subG1 fluorescence-activated cell sorter (FACS) analysis. PTEN protein and AKT phophorylation were evaluated by Western blot, and AKT kinase activity was evaluated by functional assay. Increased cellular killing was noted with AdPTEN gene transfer. The ratio of cell killing with AdPTEN to AdBgal widened with increasing MOI and was statistically significant at all MOI. Cells demonstrated apoptosis by morphologic and subG1 FACS analyses. Cells overexpressing PTEN demonstrated decreased phosphorylated (active) AKT and AKT kinase activity compared with controls. Overexpression of PTEN engenders apoptosis in mesothelioma by AKT hypophosphorylation. The forced overexpression of PTEN may prove useful clinically in this treatment-resistant neoplasm.